The azolium salts 1a,b . НХ and the bisazolium 7 . 2НХ salt (Х = Br, ClO4) were each synthesized via a three-stage method. Initially, the desired 1,2,4-triazoles were produced by the ring transformation of 2-phenyl-1,3,4-oxadiazole or p-phenylene-2,2′-bis-1,3,4-oxadiazole using amines. The requisite triazolium salts were prepared by quaternization of the newly formed triazoles with tert-butyl iodide or p-bromobenzyl bromide [12] [13] [14] [15] (Scheme 1).
2НХ salt (Х = Br, ClO4) were each synthesized via a three-stage method. Initially, the desired 1,2,4-triazoles were produced by the ring transformation of 2-phenyl-1,3,4-oxadiazole or p-phenylene-2,2′-bis-1,3,4-oxadiazole using amines. The requisite triazolium salts were prepared by quaternization of the newly formed triazoles with tert-butyl iodide or p-bromobenzyl bromide [12] [13] [14] [15] (Scheme 1). Scheme 1. Synthesis of 1,2,4-triazol-5-ylidene 1a [12] [13] [14] [15] The individual carbenes 1a and 7 were produced by deprotonation of the appropriate salts with potassium tert-butoxide in a mixture of toluene and isopropanol or by the reaction with sodium hydride in acetonitrile (shown in Scheme 1 on the instance of 1a). НCl was obtained using the procedure developed by Arduengo [16] [17] [18] . This procedure involved the reaction of 1-aminoadamantane with formaldehyde in toluene solution, followed by subsequent interaction of the condensation product with aqueous glyoxal in the presence of hydrochloric acid (Scheme 2). Further replacement of the chloride anion was carried out using sodium perchlorate in an aqueous medium to form the salt 2b . HClO 4 .
Scheme 2. Synthesis of imidazolium salt 2bHClO4 [16-18]
Compound 2c . НХ was synthesized by alkylation of 4,5-diphenylimidazole with 1-bromoadamantane in acetic acid [19] (Scheme 3). НХ was prepared by quaternization of 1-adamantylbenzimidazole with 1-bromoadamantane in o-dichlorobenzene in accordance with the methods described in publications [20] [21] [22] (Scheme 4). Initial 1-adamantylbenzimidazole was obtained by alkylation of benzimidazole with 1-bromoadamantane in the presence of K2CO3 in o-dichlorobenzene [21] . НХ was prepared by treatment of 2,6-dibenzhydryl-4-ethylaniline with glyoxal in propanol in the presence of formic acid, followed by further cyclization of the isolated glyoxaldiimine with paraformaldehyde in chloroform in the presence of zinc chloride and hydrochloric acid [23] (Scheme 5). The individual carbenes 3c and 2d were synthesized from the corresponding salts via the reactions with sodium hydride in acetonitrile and THF, respectively [20, 22, 23] (Schemes 4,5) . In the first case, the cyanomethyl derivative of 2H-benzimidazoline 3A was formed initially and decomposed in the solid state at 180 C in vacuo (Scheme 4).
Scheme 5. Synthesis of imidazol-2-ylidene 2d [23].
Carbene 4 was generated from the appropriate salt 4C (Scheme 6). The latter compound was synthesized in four distinct stages [19, 24] . Initially, 1,3-di(1-adamantyl)formamidine 4A was produced via reaction of the 1,4-diadamantyl-1,2,4-triazolium salt with alkoxides (Scheme 7). The interaction of the amidine 4A in the presence of an excess of epichlorohydrin resulted in the formation of the 1,3-di(1-adamantyl)-5-hydroxy-5,6-dihydro-4H-pyrimidinium salt 4B. Subsequent chlorination of the latter compound with thionyl chloride afforded the 5-chlorosubstituted salt 4C. The dehydrochlorination of 1,3-di(1-adamantyl)-5-chloro-5,6-dihydro-4H-pyrimidinium chloride 4C was carried out by reaction with sodium hydride thereby generating carbene 4 (Scheme 6) [19, 24] . НХ was synthesized via reaction of N-methyl-N-(1-adamantyl)formamide with phosphorus chloroxide in benzene solution, followed by reaction with methyl-(1-adamantyl)amine according to the modified Vilsmeier-Haack method (the Bredereck's version) [19, 25] (Scheme 8).
